Material Characterization.
The morphology eventually combined with local spectrum of synthesized PEDOT on solid substrate was determined by combining the classical atomic force microscope (AFM) with tunable pulsed laser as the IR source. We have used a commercial setup, nanoIR (Anasys Instrument corp.) allowing us to cover the range from 3600 cm -1 to 1000 cm -1 . Usually, samples are directly deposited on the upper surface of a ZnSe prism that is transparent in the mid-infrared and the tip of the AFM remains in contact with the object. When the sample absorbs the IR laser pulse, it warms via the photothermal effect, resulting in a rapid thermal expansion of the absorbing region of the sample. The thermal expansion pulse impacts the tip of the AFM cantilever and causes it to oscillate. As the amplitude of oscillations is proportional to the absorption, we are able to record infrared absorption spectra at a given point and to make chemical maps by scanning the surface at a given wavelength. In this study, drops of ethanolic solution of powder before and after catalytic degradation were directly deposited on the upper surface of a ZnSe prism and dried at room temperature. The IR source has been tuned to a 3054 cm -1 to map compositional variations in order to identify further change of the polymer materials at the specific location after photocatalytic degradation reaction.
The attenuated total reflectance (ATR)-Fourier transformed infrared spectroscopy (FTIR) of PEDOT spindles before and after catalytic degradation was obtained using a Brüker Vertex 70 FTIR spectrometer with diamond ATR attachment (PIKEMIRACLE crystal plated diamond/ZnSe) and MCT detector with liquid nitrogen cooling system. Scanning wavelengths were varied from 4000600 cm -1 with a 4 cm -1 spectral resolution with 100 repetitions scans average for each spectrum.
Cyclic voltammetry (CV) was used to estimate energetic levels (E HOMO , E LUMO ) by the determination of ionization potential (IP) and electronic affinity (EA) of an organic semiconductor. CV measurements of bulk was carried out in a glovebox using a Princeton The spin-coated films were fabricated on glass slides at 1000 rpm for 60s using the PEDOT ethanolic solutions obtained after extraction from mesophases. The thickness (ca. 200-500 nm thickness) of the films was measured using a 3 Veeco Dektak 150 surface profiler. The electrical conductivity of the polymer films was measured using a Kelvin four-point probe technique implemented with Keithley 2420 system.
Small-angle X-ray scattering (SAXS) was used to characterize the pure hexagonal mesophases and the mesophases doped with the monomer and with the catalyst before and after 
